A mixture of 2-ethylhexanal (1.83 mL, 11.4 mmol) and vinylmagnesium bromide (1 M THF solution, 15.2 mL, 15.2 mmol) in THF (50 mL) was stirred at room temperature for 5 h. After quenching with sat. NH 4 Cl aq. (50 mL) at 0 °C, the mixture was extracted with EtOAc (25 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 10/1) to afford the allyl alcohol (1.50 g, 82%). A mixture of the allyl alcohol (1.50 g, 9.60 mmol), NaH (55% dispersion in mineral oil, 428 mg, 9.81 mmol), and PMBCl (1.45 mL, 9.82 mmol) in DMF (30 mL) was stirred at room temperature for 18 h. After quenching with H 2 O (30 mL) at 0 °C, the mixture was extracted with hexane/EtOAc (2/1, 20 mL 3) and washed with brine (20 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 50/1) to afford the PMB-protected allyl alcohol 1h (1.44 g, 54%) as a colorless oil. 
1H), 5.23 (dd, J = 17.6, 1.7 Hz, 1H), 5.73 (ddd, J = 17.6, 11.0, 5.8 Hz, 1H) .
A mixture of the allyl alcohol (1.50 g, 9.60 mmol), NaH (55% dispersion in mineral oil, 428 mg, 9.81 mmol), and PMBCl (1.45 mL, 9.82 mmol) in DMF (30 mL) was stirred at room temperature for 18 h. After quenching with H 2 O (30 mL) at 0 °C, the mixture was extracted with hexane/EtOAc (2/1, 20 mL 3) and washed with brine (20 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 50/1) to afford the PMB-protected allyl alcohol 1h (1.44 g, 54%) as a colorless oil. 
Synthesis of 1i
To a solution of (COCl) 2 (0.38 mL, 4.43 mmol) in CH 2 Cl 2 (20 mL) was added DMSO (0.570 mL, 8.02 mmol) at -78 °C.
The mixture was stirred for 20 min, and then an alcohol (1.32 g, 4.00 mmol) in CH 2 Cl 2 (10 mL) was added slowly. After being stirred at -78 °C for 30 min, Et 3 N (2.80 mL, 20.2 mmol) was added at -78 °C and the mixture was stirred for 3.5 h.
After quenching with H 2 O (40 mL) at 0 °C, the mixture was extracted with CHCl 3 (15 mL 3) and washed with sat. NH 4 Cl aq. (20 mL 3). The combined extracts were dried over Na 2 SO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 10/1) to afford the aldehyde (1.26 g, 96%) as a colorless oil. A mixture of an aldehyde (976 mg, 2.97 mmol) and vinylmagnesium bromide (1 M THF solution, 6.10 mL, 6.10 mmol) in THF (30 mL) was stirred at room temperature for 3 h. After quenching with sat. NH 4 Cl aq. (30 mL) at 0 °C, the mixture was extracted with EtOAc (10 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 10/1) to afford the allyl alcohol (952 mg, 90%) as a colorless oil.
IR ( (CH 2 ), 29.6 (CH 2 ), 33.0 (CH 2 ), 37.1 (CH 2 ), 63.5 (CH 2 ), 73.3 (CH), 114.5 (CH 2 ), 141.4 (CH). A mixture of the PMB-protected allyl alcohol (500 mg, 1.04 mmol) and TBAF (1.0 M THF solution, 1.60 mL, 1.60 mmol)
in THF (10 mL) was stirred at room temperature for 12 h. After quenching with sat. NH 4 Cl aq. (10 mL) at 0 °C, the mixture was extracted with EtOAc (10 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 10/1) to afford the alcohol 1i (299 mg, 89%) as a colorless oil.
Synthesis of 1k
A mixture of an aldehyde (2.13 g, 8.14 mmol) and vinylmagnesium bromide (1 M THF solution, 12.2 mL, 12.2 mmol) in THF (40 mL) was stirred at room temperature for 2.5 h. After quenching with sat. A mixture of the allyl alcohol (1.78 g, 6.12 mmol), NaH (55% dispersion in mineral oil, 324 mg, 7.42 mmol), and PMBCl (0.990 mL, 7.42 mmol) in DMF (30 mL) was stirred at room temperature for 12 h. After quenching with H 2 O (30 mL) at 0 °C, the mixture was extracted with hexane/EtOAc (2/1, 20 mL 3) and washed with brine (20 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 20/1) to afford the PMB-protected allyl alcohol 1k (1.59 g, 63%) as a colorless oil.
Synthesis of 1l
A mixture of the allyl alcohol (608 mg, 3.57 mmol), NaH (55% dispersion in mineral oil, 189 mg, 4.32 mmol), and PMBCl (0.570 mL, 4.19 mmol) in DMF (35 mL) was stirred at room temperature for 12 h. Then, TBAI (131 mg, 0.356 mmol), NaH (55% dispersion in mineral oil, 527 mg, 12.1 mmol), and PMBCl (2.70 mL, 19.8 mmol) were added and the mixture was stirred at 50 °C for 4.5 h. After quenching with H 2 O (35 mL) at 0 °C, the mixture was extracted with hexane/EtOAc (2/1, 15 mL 3) and washed with brine (20 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 40/1, then hexane/acetone = 100/1) to afford the PMB-protected allyl alcohol 1l (771 mg, 69%) as a colorless oil.
Synthesis of 1o
A mixture of p-ClBnBr (1.05 g, 5.09 mmol), NaH (55% dispersion in mineral oil, 444 mg, 10.2 mmol), and an allyl alcohol (0.60 mL, 5.09 mmol) was stirred at room temperature for 17 h. After quenching with H 2 O (35 mL) at 0 °C, the mixture was extracted with EtOAc (20 mL 3) and washed with brine (20 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/acetone = 4/1) to afford the PMB-protected allyl alcohol 1o (1.00 g, 88%) as a colorless oil.
Synthesis of 1p
A mixture of the allyl alcohol (199 mg, 1.49 mmol), NaH (55% dispersion in mineral oil, 80.1 mg, 1.84 mmol), and PMBCl (0.220 mL, 1.62 mmol) in DMF (15 mL) was stirred at room temperature for 1 h. After quenching with H 2 O (15 mL) at 0 °C, the mixture was extracted with hexane/EtOAc (2/1, 10 mL 3) and washed with brine (10 mL 3). The combined extracts were dried over MgSO 4 and concentrated in vacuo. The residue was purified by silica gel column chromatography (hexane/EtOAc = 40/1) to afford the PMB-protected allyl alcohol 1p (209 mg, 79%) as a colorless oil.
